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Objective:  To compare  accuracy  and  interobserver  agreement  between  radiologists  with limited  expe-
rience  in  the evaluation  of abdominal  MRI (non-experts),  and  radiologists  with  longer  MR  reading
experience  (experts),  in reading  MRI  in patients  with  suspected  appendicitis.
Methods: MR  imaging  was  performed  in  223  adult  patients  with  suspected  appendicitis  and  read inde-
pendently  by  two  members  of  a team  of  eight  MR-inexperienced  radiologists,  who  were trained  with
100  MR  examinations  previous  to  this  study  (non-expert  reading).  Expert  reading  was  performed  by  two
radiologists  with  a  larger  abdominal  MR  experience  (>500  examinations)  in consensus.  A  ﬁnal  diagnosis
was  assigned  after  three  months  based  on all available  information,  except  MRI  ﬁndings.  We  estimated
MRI  sensitivity  and  speciﬁcity  for appendicitis  and  for all urgent  diagnoses  separately.  Interobserver
agreement  was  evaluated  using  kappa  statistics.
Results: Urgent  diagnoses  were  assigned  to 147  of  223  patients;  117 had  appendicitis.  Sensitivity  for
appendicitis  was  0.89  by MR-non-expert  radiologists  and  0.97  in MR-expert  reading  (p  =  0.01).  Speciﬁcity
was  0.83  for  MR-non-experts  versus  0.93 for MR-expert  reading  (p  =  0.002).  MR-experts  and  MR-non-
experts  agreed  on  appendicitis  in  89%  of  cases  (kappa  0.78).  Accuracy  in  detecting  urgent  diagnoses
was  signiﬁcantly  lower  in MR-non-experts  compared  to MR-expert  reading:  sensitivity  0.84  versus  0.95
(p  <  0.001)  and  speciﬁcity  0.71 versus  0.82  (p =  0.03),  respectively.  Agreement  on urgent  diagnoses  was
83%  (kappa  0.63).
Conclusion:  MR-non-experts  have  sufﬁcient  sensitivity  in reading  MRI  in  patients  with  suspected  appen-
dicitis,  with  good  agreement  with  MR-expert  reading,  but  accuracy  of  MR-expert  reading  was  higher.∗ Corresponding author at: Department of Radiology/Surgery (G1-229), Academic
edical  Center, Meibergdreef 9, 1105 AZ Amsterdam, The Netherlands.
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1. Introduction
Magnetic resonance imaging (MRI) has been shown to be a use-
ful method for the evaluation of pregnant women  with suspected
acute appendicitis and is increasingly used as an alternative for
computed tomography (CT) in pediatric patients [1–4], after nega-
tive or equivocal ultrasound results. In these populations MRI  has
been shown to be accurate, with advantages over CT in the absence
of an increased risk of cancer induction due to ionizing radiation or
of contrast induced nephropathy [5,6]. This makes MRI a potentially
good alternative for current modalities in patients with suspected
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ppendicitis from the general population, as it is anticipated that
his technique will become more clinically available in the emer-
ency setting [7,8].
Initial  reports on the accuracy in detecting appendicitis in the
eneral population showed promising results, with sensitivity esti-
ates between 85% and 100% at a speciﬁcity between 93% and 99%
9–12]. In these studies MR-experts read the images. To our knowl-
dge only one small study, with 48 MRI  examinations, reported on
nterobserver agreement; the interobserver agreement between
n experienced radiologist, a surgeon and a research fellow was
oderate and fair [13].
Patients  with acute abdominal conditions, such as acute appen-
icitis, require prompt and accurate diagnosis and treatment. In
aily practice the radiologist on call plays a central role in diagnos-
ng patients with suspected appendicitis, being responsible for the
nterpretation of imaging. Little is known about the accuracy and
eproducibility of MRI  if read by MR-non-expert radiologists. Before
RI  can be introduced for suspected acute appendicitis in the
eneral population, the accuracy and reproducibility in detecting
cute appendicitis and other urgent diagnoses for MR-non-expert
adiologists need further investigation. The diagnostic accuracy of
R-non-experts would be suitable for clinical practice if it would
atch at least the sensitivity and speciﬁcity of abdominal CT. A
eta-analysis on the performance of CT in acute appendicitis has
eported a summary sensitivity of 91% at a speciﬁcity of 90% [14].
The  purpose of this study was to make a comparison of the
ensitivity and speciﬁcity and interobserver agreement between
R-experts and MR-non-experts in reading MRI  for appendicitis
nd other urgent diagnoses. The study was based on images col-
ected in a prospective multicenter study of adult patients with
uspected appendicitis from the general population.
. Materials and methods
Data  were collected in a prospective multicenter diagnostic
ccuracy study in 230 adult patients (18 years or older) with clin-
cally suspected acute appendicitis, presenting to the emergency
epartment of six hospitals between March 2010 and September
010. The local Medical Ethics Committee had approved the study
rotocol prior to its initiation. Written consent was obtained from
ll participants. The study had been peer reviewed [15].
In  summary, treating physicians in the emergency depart-
ent identiﬁed and recruited eligible patients with clinically
uspected appendicitis, based on medical history, physical and lab-
ratory examination prior to imaging. For this study they excluded
regnant women (because the study protocol also included com-
uted tomography besides MRI), patients with any contraindica-
ion for MRI  and patients that needed intensive vital organ function
onitoring for life-support. In two hospitals patients were included
even days a week, between 8 am and 11 pm;  the other four hospi-
als included patients during ofﬁce hours only. Consenting patients
nderwent an MRI  scan within 2 h, but were managed based on
able 1
RI  imaging parameters.
MRI  sequences RARE 
Breathing Breath hold
Plane  Coronal/axia
Repetition  time ms  1500 
Echo  time ms  90 
Slice  thickness mm 6 
Flip  angle degree 170 
Matrix  256 × 256 
Field of view mm 400 
B-value  s/mm2 – 
ARE – rapid acquisition and relaxation enhancement; SPAIR – spectral selection attenuarnal of Radiology 83 (2014) 103– 110
ultrasound  (US) and, in case of negative or inconclusive US  results,
computed tomography (CT) ﬁndings, according to the Dutch guide-
line on diagnosis and treatment of acute appendicitis [16].
2.1.  Imaging protocol
All  MRI’s were performed at a 1.5T scanner (MAGNETOM Avanto
1.5T MRI, Siemens Medical Systems, Forchheim, Germany or Intera
1.5T MRI, Philips Medical Systems, Best, The Netherlands) within
2 h of the patients’ admission to the emergency department.
Within 2 h we  performed a 15-min MRI  protocol comprising RARE
(rapid acquisition and relaxation enhancement), SPAIR RARE (spec-
tral selection attenuated inversion recovery), and DWI  (diffusion
weighted imaging), without contrast medium or bowel relaxant.
The expected abnormalities in patients with suspected appendici-
tis are the presence or absence of bowel wall thickening and edema,
ﬂuid in and out of the intestine or appendix and pus in the abdomen.
Therefore we focused on T2-weighted sequences, where both the
anatomy and pathology can be judged; with and without fat satu-
ration. To avoid artifacts caused by peristalsis and respiration we
chose fast ‘breathhold’ single shot sequences in coronal and axial
direction.
Recent studies showed that diffusion weighted imaging (DWI)
increases the conspicuity of the inﬂamed appendix and can be help-
ful in diagnosing appendicitis [17,18]. Inﬂammation and pus have
impaired diffusion, making it easier to locate defects. The diffu-
sion weighted images were acquired without respiratory arrest in
coronal and axial direction. MRI  was not used for patient manage-
ment. The MRI  parameters were established in a pilot study in one
of the participating institutions (unpublished data). Details of our
MRI  protocol are listed in Table 1.
2.2. MRI  interpretation
All  MRI  scans were evaluated in three independent readings;
twofold in the MR-non-expert readings, which were performed by
two out of a group of eight radiologists, and additionally in an MR-
expert reading, performed by two  MR-experienced radiologists in
consensus.
Eight radiologists from ﬁve different institutions participated
in the MR-non-expert reading. In general the MRI’s were read ﬁrst
by a MR-non-expert radiologist in the hospital where the scan was
performed, and additionally by another MR-non-expert radiologist,
in another hospital. The MR-non-expert group consisted of board
certiﬁed radiologists that had an average radiological experience
of 15 years (range, 7–25 years); all had evaluated more than 1000
CT for acute abdominal conditions. Their MRI-experience was over
1000 for examinations other than abdominal MRI. However, they
had little or no experience with the evaluation of abdominal MRI
(less than 100 examinations). Prior to study initiation, all MR-non-
expert radiologists had received training in reading MRI  for acute
appendicitis, based on a set of 100 cases with direct feedback [18].
RARE SPAIR DWI
Breath hold Free breathing
l Coronal/axial Coronal/axial
1400 3900
93 75
6 6
160 90
256 × 256 192 × 192
400 400
– 50–400–800
ted inversion recovery; and DWI  – diffusion weighted imaging.
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Fig. 1. Acute appendicitis: concordant case. Acute appendicitis in a 52-year-old
female  who presented with abdominal pain in the right lower quadrant and fever.
Coronal HASTE (a) and HASTE SPAIR (b) show an enlarged ﬂuid-ﬁlled appendix withM.M.N. Leeuwenburgh et al. / Europea
MR-expert reading was performed by two radiologists in consen-
us. Both MR-expert readers had a substantially larger experience
n abdominal MRI  than the MR-non-experts (BW, 16 years of expe-
ience, LC 14 years of experience; more than 500 examinations
ach).
All readers (experts and non-experts) had access to structured
linical information on history, physical and laboratory examina-
ion, but they were blinded from US and CT ﬁndings, from each
ther’s readings, and follow-up. Readers studied the images on a
icture archiving and communication system station, and recorded
adiological ﬁndings in an online case record form. For each case the
R  readers had to mark the images as positive, negative or incon-
lusive for acute appendicitis. In case of a negative or inconclusive
iagnosis for acute appendicitis, the reader could select from a list
f alternative diagnoses, collected in a previous study on acute
bdominal pain [19].
.3.  Clinical reference standard
For each case a ﬁnal diagnosis was assigned by an expert panel,
onsisting of two surgeons and one radiologist. Urgent diagnoses
ere deﬁned as conditions needing treatment within 24 h and def-
nitions were established in a previous study on acute abdominal
ain [19,20]. Each panel member individually assigned a diagnosis
rom the same list of diagnoses as used by the radiologist based
n clinical information, imaging ﬁndings (except MRI  ﬁndings),
urgery, pathology, and three months follow up. If patients had not
ndergone surgery or referral to a hospital department, the family
ractitioner was contacted. Disagreements between panel mem-
ers were resolved during consensus meetings. Members of the
xpert panel had not been involved in the examination or manage-
ent of the evaluated cases.
.4. Statistical analysis
We  calculated the diagnostic accuracy of MRI  by comparing the
ndings of the MR-non-expert radiologists and MR-expert read-
ng to the ﬁnal diagnosis. To correct for repeated measurements
ithin the MR-non-expert radiologists we used a generalized esti-
ating equations (GEE) approach. A logit link function was  used,
ith an independent working correction matrix. Average sensitiv-
ty and speciﬁcity estimates, with corresponding 95% conﬁdence
ntervals, were obtained by antilogit transformation of the esti-
ated logit sensitivity, logit speciﬁcity and the standard errors of
he GEE models. Predictive values were calculated including 95%
onﬁdence intervals. Estimates of diagnostic accuracy were calcu-
ated for acute appendicitis and for all urgent diagnoses separately.
or appendicitis, inconclusive test results were treated as nega-
ive in all calculations. Urgent diagnoses were only considered as
 true positive if the diagnosis exactly matched the ﬁnal diagnosis,
s assigned by the expert panel.
Sensitivity and speciﬁcity estimates were plotted in receiver
perator characteristic (ROC) space. Differences between MR-non-
xpert readings and MR-expert reading were tested for signiﬁcance
ith the paired z-test statistic on the logit parameters. The
stimates of diagnostic accuracy of the MR-non-experts were
ompared to the diagnostic performance of CT. We  considered diag-
ostic accuracy of MRI  to be sufﬁcient if it at least matched the
ccuracy of CT (sensitivity of 91% at a speciﬁcity of 90% [14]).
We  anticipated that we would need to include 230 patients to
alculate estimates of sensitivity and speciﬁcity of MRI  for acute
ppendicitis with a 95% conﬁdence interval not exceeding 10% in
idth at an anticipated sensitivity of 90% [15].
Interobserver variability between the two MR-non-expert read-
ngs and the MR-expert reading was expressed in percentage
bserved agreement and by calculating Cohen’s kappa (), bothfecolith and periappendiceal fat inﬁltration. All readers agreed on the diagnosis of
acute appendicitis.
with corresponding 95% conﬁdence intervals. These values were
calculated for acute appendicitis as well as for all urgent diag-
noses. Kappa () values were interpreted according to Landis and
Koch [21], with the following levels of agreement;  < 0.20 poor
agreement,  = 0.21–0.40 fair agreement,  = 0.41–0.60 moderate
106 M.M.N.  Leeuwenburgh et al. / European Journal of Radiology 83 (2014) 103– 110
Fig. 2. Acute appendicitis: discordant case. Acute appendicitis in a 53-year-old female who presented with abdominal pain in the right lower quadrant and fever. Coronal
single shot half Fourier RARE (a) and fat saturated single shot half Fourier RARE (b) show an ﬂuid-ﬁlled appendix of 8 mm and some periappendiceal fat inﬁltration. DWI
(c)  and ADC-map (d) show restricted diffusion of the appendiceal wall and appendiceal lumen. Expert readers agreed on the diagnosis of acute appendicitis, non-expert
reading was  respectively negative and inconclusive on the diagnosis of appendicitis. Operation revealed an inﬂamed appendix, this was conﬁrmed with histopathological
examination.
Table 2
Final  diagnoses.
Reference standard MR-non-expert radiologists (2 readings – added) MR-expert reading (1 reading)
N Urgent diagnoses True positives % (TP/TP + FN) True positives % (TP/TP + FN)
117 Appendicitis 89% (209/234) 97% (113/117)
12  Acute diverticulitis 79% (19/24) 100% (12/12)
7  Urgent gynecological disordera 57% (8/14) 71% (5/7)
7  Urgent urinary tract disorderb 86% (6/14) 100% (7/7)
3  Bowel obstruction 67% (4/6) 100% (3/3)
1  Pneumonia 0% (0/2) 0% (0/1)
Reference  standard
N Non-urgent diagnoses
32 Non-speciﬁc abdominal pain
18  Small bowel/colon inﬂammation
9  Non-urgent gynecological disorderc
8 Gastro-enteritis
4 Non-urgent urinary tract disorderd
5 Othere
a Ovarian torsion, pelvic inﬂammatory disease, bleeding/rupture ovarian cyst.
b Renal and urethral stones with obstruction, pyelonephritis.
c Benign adnexal cyst, endometriosis, ovulation pain/bleeding, uterine myoma.
d Simple urinary tract infection.
e Mesenteric lymphadenitis, acute epiploic appendagitis, cholecystolithiasis, malignancy.
n Journal of Radiology 83 (2014) 103– 110 107
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Fig. 3. Acute diverticulitis. First episode of acute diverticulitis in a 46-year-old
woman  presenting with abdominal pain and malaise since one day. Coronal sin-
gle shot half Fourier RARE (a) and fat saturated single shot half Fourier RARE (b)
show diverticula of the ascending colon and pericolic fat inﬁltration. The divertic-
ulitis  resolved under conservative treatment. All readers agreed on the diagnosis of
acute right-sided diverticulitisM.M.N. Leeuwenburgh et al. / Europea
greement,  = 0.61–0.80 good agreement,  = 0.81–1.00 excellent
greement. All analyses were performed using SPSS 18.0 (SPSS Inc.,
hicago, USA).
.  Results
In 7 patients (3%) the MRI  could not be performed due to
laustrophobia or unexpected technical failure. The median age of
he remaining 223 participants was 35 years (inter quartile range
4–49); 41% were men. After completion of the imaging protocol
28 patients underwent surgery, with 77 open and 51 laparo-
copic procedures. In ﬁve of these patients no appendectomy was
erformed after visualization of a non-inﬂamed appendix during
aparoscopy. 330 Patients could not be included because they pre-
ented after ofﬁce hours.
The expert panel identiﬁed 147 patients (66%) with urgent
iagnoses, of which 117 patients with acute appendicitis (52%,
igs. 1 and 2), 12 with acute diverticulitis (Fig. 3), seven with
cute gynecological disorders, seven with acute urological disor-
ers, three with bowel obstruction and one with pneumonia. All
iagnoses are listed in Table 2.
.1. Reader accuracy and agreement for acute appendicitis
Findings of the MR-non-expert and MR-expert reading are sum-
arized in Appendix A. The accuracy results for acute appendicitis
nd all urgent diagnoses are plotted in ROC-space in Fig. 4. The
iagnostic accuracy of MR-non-expert radiologists in detecting
cute appendicitis was signiﬁcantly lower than for experts; the
stimated sensitivity of the MR-non-experts was 0.89 (95% CI:
.84–0.93) versus 0.97 (95% CI: 0.91–0.99, p = 0.01) with MR-expert
eading. The estimated speciﬁcity for acute appendicitis in MR-non-
xpert readings was 0.83 (95% CI: 0.77–0.88) versus 0.93 (95% CI:
.87–0.97) in MR-expert reading. The positive and negative predic-
ive values for acute appendicitis in MR-non-experts were 0.86 (95%
I: 0.81–0.90) and 0.88 (95% CI: 0.82–0.91), respectively. These esti-
ates were 0.94 (95% CI: 0.88–0.97) and 0.96 (95% CI: 0.90–0.98),
espectively, in MR-expert reading.
In 398 out of the 446 readings (89%) the MR-non-expert radio-
ogists agreed with the experts on acute appendicitis; with a kappa
f 0.78 (95% CI: 0.73 and 0.84). In 99 of the 117 MRI  scans positive
or appendicitis (85%) the ﬁndings of both MR-non-expert readings
ere concordant with the MR-expert reading. In 15 scans (13%) one
f the MR-non-expert radiologists disagreed, and in three scans
3%) both MR-non-expert radiologists disagreed with MR-expert
eading. In 82 of 106 appendicitis negative scans (77%) ﬁndings of
ll readings were concordant. In 21 scans (20%) one of the MR-
on-expert radiologists disagreed and in three scans (3%) both
R-non-expert radiologists disagreed with the MR-expert reading.
.2. Reader accuracy and agreement for urgent diagnoses
Sensitivity for all urgent diagnoses in MR-expert reading was
.95 (95% CI: 0.90–0.98). This was signiﬁcantly higher than the
ensitivity of the MR-non-expert readings for urgent diagnoses:
.84 (95% CI: 0.78–0.88, p < 0.001). Estimates of sensitivity for
rgent diagnoses other than acute appendicitis in MR-expert read-
ng were 1.00 (95% CI: 0.76–1.00) for acute diverticulitis, 0.71
95% CI: 0.36–0.92) for urgent gynecological disorders, 1.00 (95%
I: 0.65–1.00) for urinary tract disorders and 1.00 (95% CI: for
.44–1.00) for bowel obstruction. MR-expert reading had a speci-
city of 0.82 (95% CI: 0.71–0.89) versus 0.71 (95% CI: 0.62–0.79,
 = 0.03) in the MR-non-expert readings. The observed agreement
etween MR-non-expert radiologists and the MR-expert reading
108 M.M.N.  Leeuwenburgh et al. / European Journal of Radiology 83 (2014) 103– 110
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tig. 4. Estimates of diagnostic accuracy. Accuracy estimates with corresponding 95%
eading and MR-non-expert reading of MRI, plotted in a receiver operator characte
or all urgent diagnoses was 83%, with a kappa of 0.63 (95% CI:
.55–0.70).
. Discussion
In this multireader study, based on prospectively collected data,
RI read by MR-non-expert radiologists had a sufﬁcient sensitiv-
ty for appendicitis in patients with suspected acute appendicitis,
ut diagnostic accuracy was lower than with MR-expert reading.
here was good agreement between MR-non-expert radiologists
nd MR-expert reading of MRI  in patients suspected for acute
ppendicitis.
A number of potential limitations of this study must be
ddressed. MR-non-expert radiologists and MR-expert readers
ere aware that their ﬁndings were not used for clinical deci-
ion making. Therefore, accuracy results may  not fully reﬂect actual
linical practice. The standardized case record form on which radio-
ogists had to assign a diagnosis also differs from clinical practice,
here non-structured reporting is often used. This in itself may
ave increased observer agreement.
This study was powered to estimate the diagnostic accuracy of
RI  for detecting acute appendicitis with sufﬁcient precision, and
stimating accuracy for urgent diagnoses was a secondary aim. As
he number of urgent diagnoses other than appendicitis was  limited
n our study group, we could not obtain precise estimates of MR
ensitivity for all urgent diagnoses.
The two MR-non-expert readings were performed by a group of
ight radiologists from different hospitals. They had been trained
ach with 100 abdominal MRI’s of patients suspected for acute
ppendicitis prior to this study. We  believe that our data give a rep-
esentative estimate of the agreement between MR-expert reading,
ith an optimal level of accuracy, and MRI  reading in a clinical set-
ing by several on-call radiologists from different institutions. We
id not select novice readers, since we believe that most radiolo-
ists in daily practice will have some experience with abdominal
RI, and are therefore not completely inexperienced. Readers will
robably improve their sensitivity and speciﬁcity if provided with
ore training cases [18].
In  most hospitals, the operational availability of MRI  within
nd outside ofﬁce hours is still insufﬁcient to adopt MRI  in the
iagnostic work-up of (selected) patients with clinically suspected
ppendicitis. In the past, abdominal MRI  has been associated with
ong examination times, which would make this modality unattrac-
ive for patients with suspected acute appendicitis. Currently,
he examination time has been shortened substantially by thedence intervals for acute appendicitis (A) and all urgent diagnoses (B), for MR-expert
 space.  Expert reading and non-expert reading
introduction  of ultra-fast sequences, resulting in fewer motion arti-
facts and reducing the acquisition time to approximately 15 min.
With limited requirements for room time, the availability of MRI
for evaluating acute conditions can be expanded to include acute
appendicitis, as is already possible in the institutions participat-
ing in this study. MRI  availability has increased over the years
and will most likely gain more ground in the emergency setting.
For a successful introduction of MRI  in patients with suspected
acute appendicitis in the emergency setting it is required that these
examinations can be read not only by MR-experts, but also by
radiologists with more limited experience. Because patients with
suspected acute appendicitis present in the emergency department
all day round, MR-expert reading is not always available. In this
study, MR-non-expert readers reached good agreement with MR-
expert reading for acute appendicitis (kappa 0.78) and other urgent
diagnoses (kappa 0.63) in MRI. In comparison, varying kappa val-
ues have been reported for interobserver agreement of CT between
readers of different levels of expertise in patients with suspected
appendicitis; good interobserver agreement (kappa’s of 0.57 and
0.76) was reported between a radiology resident, an on-call staff
radiologist, and an expert abdominal radiologist in a study with
103 CT scans [22]. Another study reported excellent interobserver
agreement (kappa’s of 0.73 and 0.91) of CT for acute appendici-
tis between two  expert radiologists and a relatively inexperienced
radiologist in a cohort of 200 patients [23].
Our results show a sensitivity of MRI  in MR-non-expert radio-
logists for acute appendicitis of 89% (95% CI: 84–93%), which is
comparable to the summary estimate of 91% (95% CI: 84–95%,
p = 0.55) for the sensitivity of CT reported in a meta-analysis [14].
MR-expert reading had a higher sensitivity for appendicitis com-
pared to CT (97%, 91–99%, p = 0.01). Speciﬁcity of MR-non-expert
radiologists for appendicitis (83%, 95% CI: 77–88%) was  lower than
that of CT (90%, 95% CI: 85–94%, p = 0.04); speciﬁcity of MR-experts
was comparable to that of CT (93%, 87–97%, p = 0.30). The reported
sensitivity of CT for urgent abdominal conditions is 89% (95% CI:
87–92%) [20]. In comparison, in this study MR-non-experts had
a sensitivity of 84% (p = 0.05) and MR-experts had a sensitivity of
95% (p = 0.01) for all urgent abdominal conditions. At present CT
is considered the most accurate imaging method in patients with
suspected appendicitis. Because of the high accuracy for appen-
dicitis and other urgent diagnoses guidelines recommend direct
CT [8] or a strategy with conditional CT after a negative or incon-
clusive ultrasound in adult patients with suspected appendicitis
[16]. However, this presumably high level of accuracy is based
on studies performed under optimal conditions, with CT images
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ead by experienced radiologists. With less experienced readers the
ensitivity of CT for acute appendicitis is considerably lower [22];
n a interobserver study on CT in patients with suspected appen-
icitis residents had a sensitivity of 81%, staff radiologists on call
8%, and the expert radiologist 95% [22].
Although low dose CT scanners have shown good diagnostic
esults in recent studies on patients with suspected appendicitis
24], these protocols do not eliminate the risks associated with radi-
tion completely. MRI  does not require ionizing radiation and is free
rom cancer induction. It can be safely performed in children and
regnant patients; there is no evidence of any deleterious effects.
he versatility of MRI  leads to approaches not available to CT (e.g.
iffusion weighted imaging [17]) that are valuable in the setting
f acute abdomen. The high contrast resolution of MRI  is another
dvantage over CT.
Overall,  the results reported here afﬁrm the potential of MRI
n the evaluation of patients with suspected acute appendicitis in
linical practice. MR-non-expert radiologists had a sufﬁcient sensi-
ivity for appendicitis in patients with suspected acute appendicitis.
herefore, MRI  seems to be a promising alternative modality for
atients with suspected appendicitis, without the drawbacks of
onizing radiation or the use of potentially nephrotoxic contrast
aterial in CT.
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enteritis
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Other
0 5 5 2 1 1 1
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0 1 1 2 2 0 1
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0 1 1 0 0 0 0
1 22 4 4 5 3 0
0 1 7 0 0 0 0
0 2 0 1 0 0 2
0 0 0 0 0 0 1
1 32 18 9 8 4 5
0 9 2 1 1 0 1
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0 2 0 2 1 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 1
1 18 5 3 6 3 2
0 1 11 1 0 1 0
0 1 0 2 0 0 1
0 1 0 0 0 0 0
1 32 18 9 8 4 5
0 5 0 2 0 0 0
0 0 0 0 0 0 0
0 2 0 2 1 1 0
1 0 0 0 0 0 0
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